HIH RELAIS Document Delivery

NIH -- W1 AM497V

JANICE LEE

NIH-10082486

NIDCR-NIH, bldg 30. rm 229

Bethesda, MD 20892

ATTH

PHOWE: 301-435-1674

FAX: -
E-MAIL:

TITLE:
PUBLIZHER-PLACE :

VOLUME ~IS5UE-PAGES :

DATE :
AUTHOE OF ARTICLE:
TITLE OF ARTICLE:
IZEM:
OTHEERE HOS-LETTERS:

SOURCE :
CALL MWUMBER:
NOTES :

REQUEETEER INFO:
DELIVEEY :
REPLY:

SUBMITTED: 2001-12-03 17:17:21
PRINTED: 2001-1Z2-04 12:12:11
REQUEST HNO. : HNIH-100582486
SENT WIA: LOAN DOC
5181635
Fiche to Paper Journal

AMERICAN JOURENAL OF OTOLOGY

Lippincott Williams Wilkins Philadelphia. P&
1995 Jul;16(4):408-19 408-19

1995

Megerian CA; Socfferman EA; McKenna MJ: Eavey RD: Hadol JB
Fibrous dysplasia of the temporal bone: ten new ca
0192-9763

Library reports holding volume or yvear

7909513

8588639

PubMed

W1l AM497V

1 do not have an ip address at this terminal.

JENTCELEE
E-mail: jles@dir.nider.nih.gow
Mail:

HOTICE: THIZ MATERIAL MAY BE PROTECTED BY COPYRIGHT Law (TITLE 17, U.5. CODE)



THE AMERICAN JOURNAL OF OTOLOGY/VOLUME 16, NUMBER 4 July 1995

AMERICAN OTOLOGICAL SOCIETY MEETING PAPERS

FIBROUS DYSPLASIA OF THE TEMPORAL BONE:
TEN NEW CASES DEMONSTRATING THE SPECTRUM
OF OTOLOGIC SEQUELAE

ClLff A. Megerian, M.D.,” Robert A. Sofferman, M.D.," Michael |. McKenna, M.D.”

Roland D. Eavey, M.D.,” and_Joseph B. Nadol Jr., M.D."

ABSTRACT

Fibrous dysplasia involving the temporal bone is unusual. The most common initial
findings are stenosis of the external auditory canal and conductive hearing loss. The
frequency of sensorineural hearing loss and facial paresis as complications of fibrous
dysplasia have been poorly documented in the past. Forty-three cases of fibrous
dysplasia of the temporal bone previously published in the otolaryngologic literature
are reviewed, and 10 new cases are reported. In addition to age, sex, and frequency of
various presenting complaints, the audiometric, radiographic, and surgical data are
evaluated in both groups to better describe the manifestations of disease, degree and
type of hearing loss, and success of surgical intervention. In nearly 70% of cases in this
study, fibrous dysplasia was monostotic. Although most patients had a conductive
hearing loss, 17% of patients demonstrated profound sensorineural hearing loss ascrib-
able to the lesion, and facial nerve sequelae were noted in nearly 10% of cases.
Cholesteatoma complicated almost 40% of cases, usually in the form of a canal
cholesteatoma. Ten new cases of temporal bone fibrous dysplasia are described not only
to further clarify the spectrum of otologic sequelae but also to help illustrate available
treatment options. in addition, this report documents, in three new cases, the previously
undescribed progression of conductive hearing loss to profound sensorineural deafness

secondary to fibrous dysplasia.

Fibrous dysplasia is characterized by a slow, pro-
gressive replacement of a localized area of bone by
an abnormal proliferation of isomorphic fibrous tis-
sue intermixed with poorly formed, haphazardly ar-
ranged trabeculae of woven bone often described
histopathologically as demonstrating a “Chinese let-
ter” or “jigsaw puzzle” configuration. The name fi-
brous dysplasia was first suggested by Lichtenstein in
1938, in an attempt to distinguish the fibro-osseous
disease from other bony lesions, such as giant cell
tumor, ossifying fibroma, fibrosarcoma, osteodystro-
phy, osteoid osteoma, fibroma, and “osteitis fibrosa
cystica” resulting from hyperparathyroidism and dis-
ordered calcium metabolism.'

The lesions of fibrous dysplasia appear in three
distinctive clinical patterns: involvement of a single
bone (monostotic form), multiple bones (polyostotic

form), and that occurring in the polyostotic form
with pigmentation and endocrinologic abnormalities
(Albright syndrome). In all clinical patterns, the
bony lesions cause localized defects in cortical and
cancellous bone ranging from a few centimeters in
size to massive lesions that distort the normal contour
of the involved bone.? Monostotic fibrous dysplasia
accounts for 70 to 75% of all cases and, in order of
frequency, affects the ribs, femur, tibia, maxilla, man-
dible, calvarium, humecrus, and other bones. Al-
though the lesions are often asymptomatic, relatively
stnall lesions of the face or skull may cause disfigure-
ment.? Polyostotic fibrous dysplasia accounts for
about 30% of cases and tends to occur at an earlier
age than the monostotic form. Lesions are usually
limited to a single limb or one sidc of the skeleton.
In milder cases of the polyostotic form, craniofacial
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lesions occur in about 50% of patients, whereas in
more severe cases involvement of the face and skull
occurs in nearly 100% of cases.? In 1987, Albright
described the relatively rare variant, occurring in
approximately 3% of cases, characterized by the triad
of polyostotic fibrous dysplasia, pathologic skin pig-
mentation, and precocious puberty in females.® How-
ever, other endocrine disorders complicate the skele-
tal lesions of Albright syndrome, including hyper-
thyroidism, Cushing syndrome, hyperparathyroid-
ism, and pituitary—induced abnormal skeletal growth.®

The etiology of fibrous dysplasia is controversial.
Putative causes include dysplasia caused by abnormal
enzymatic activity in bone-forming mesenchyme,’
disordered metabolism of calcium and phosphorus,?
and hyperplasia of osteoblasts.® Schlumberger hy-
pothesized that the monaostotic form of the disorder
may be unrelated to both Albright syndrome and
polyostotic fibrous dysplasia and instead is caused by
a disturbance of the normal reparative processes
following bone injury.”” The organs most often af-
fected in Albright syndrome are under the control of
trophic factors that modulate the intracellular con-
centration of cyclic adenosine monophosphate
(cAMP). Recent evidence has suggested that in Al-
bright syndrome there is autonomous hyperfunction
of these affected glands and organs due to abnormal
intracellular regulation of cAMP or protein kinase
Al

The most common clinical manifestations of fi-
brous dysplasia of the temporal bone are progressive
stenosis of the external auditory canal and conduc-
tive hearing loss.'”* Radiographic study of these le-
sions usually demonstrates a homogeneous ra-
diodensity involving any combination of the
tympanic, mastoid, squamous, and petrous portions
of the temporal bone. Three radiographic patterns
have been described in fibrous dysplasia of the skull
and facial bones by Fries: pagetoid (56%), a mixture
of dense and radiolucent areas of fibrosis; sclerotic
(28%), homogeneously dense; and cystic (21%), a
spherical or ovoid lucency surrounded by a dense
boundary.’? A predominance of osseous elements
renders the lesions more opaque radiographically.
An abundance of fibrous elements produces a radio-
lucent or cystic appearance. A mixture of fibrous and
bony elements produces the classic “ground-glass”
appearance.'® The differential diagnoses of these le-
sions seen in radiographs of the temporal bone in-
clude non-ossifying fibroma, unicameral cyst, Paget
discase of bone, osteochondroma, giant cell granu-
loma, exostosis, osteoma, aneurysmal bone cyst, ossi-
fying fibroma, as well as primary or metastatic sarco-
matous tumors. The definitive diagnosis of fibrous
dysplasia of the temporal bone is made by correlation
of radiographic and pathologic findings. Although
fibrous dysplasia may appear clinically most similar
to ossifying fibroma, it can be distinguished micro-
scopically by a woven pattern of bone formation
rather than the lamellar pattern typical of the more
infrequent ossifying fibroma."

FIBROUS DYSPLASIA Megerian et al

The treatment of fibrous dysplasia of the tempo-
ral bone has traditionally been conservative and di-
rected toward the management of stenosis of the
external auditory canal. The clinical course of fibrous
dysplasia is unpredictable. Some lesions remain sta-
ble for many years, whereas others can progress rap-
idly. However, fibrous dysplasia usually demonstrates
a chronic, slowly progressive growth pattern and
tends to show less activity in older patients. Sponta-
neous neoplastic transformation into sarcoma has
been described in 0.4% of cases.'® Radiation therapy
is contraindicated in the management of fibrous
dysplasia because it may increase the incidence of
malignant degeneration."

The first report in the English literature of
monostotic fibrous dysplasia involving the temporal
bone was provided by Schlumberger in 1946." In this
review of 67 cases, he found only one in which the
temporal bone was involved. In this case, a 12-year-
old boy presented with frequent aural discharge,
otalgia, and a retroauricular mass. Exploration of the
ear revealed an extremely vascular mastoid bone, and
the contents of the bony lesion were gritty with the
consistency of dessicated cheese. In 1952, Brunner
presented the earliest reports of polyostotic fibrous
dysplasia affecting the temporal bone, in two patients
with stenosis of the ear canal, hearing loss, and sig-
nificant facial deformity.”® The first documentation
of temporal bone involvement in a case of Albright
syndrome was by Barrionuevo et al in 1980." They
described a 3-year-old girl with a 2-year history of
breast hypertrophy, vaginal bleeding, a large abdomi-
nal and pelvic café au lait spot, increased urinary
gonadotropin levels, and radiographic evidence of
polyostotic fibrous dysplasia involving the left mas-
toid bone.

Ten previously unreported cases of fibrous dys-
plasia of the temporal bone are presented in this
report bringing the total number of cases docu-
mented in the English otolaryngologic literature to
53. In an attempt to better characterize the clinical
manifestations and otologic sequelae of fibrous dys-
plasia of the temporal bone, both new and historical
cases were reviewed.

METHODS

A review of the English literature was performed
to identify cases of fibrous dysplasia of the temporal
bone that included specific information regarding:
(1) age at which symptoms were first noted, (2)
gender of patient, (3) nature of presenting symp-
toms, (4) otologic examination, (5) nature of hear-
ing loss, (6) form of disease (i.c., monostotic, polyos-
totic, Albright syndrome), (7) history of ear surgery,
(8) presence of cholesteatoma, and (9) status of the
facial nerve.

In an attempt to identify previously unreported
cases of fibrous dysplasia of the temporal bone, the
files of the departments of medical records, pathol-
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ogy, and radiology at the Massachusetts Eye and Far
Infirmary and the University of Vermont Medical
Center were searched. Similar pertinent historical
information was gathered by retrospective chart re-
view of known cases at both institutions.

RESULTS

Historical review was limited to previously re-
ported cases in which there was adequate documen-
tation of otologic symptoms and findings. This
yielded 43 cases of fibrous dysplasia involving the
temporal bone previously reported in 32 publications
(Table 1)."** A summary of these 43 cases is pre-
sented in Table 2

The form of disease expression, as documented
by radiographic, serologic, and physical examina-
tion, included monostotic fibrous dvspla@ia in 69.8%
of cases, polyostotic fibrous d\,splasm in 23.2% of
cases, and Albright syndrome in three cases (7%).
Only one of the cases classified as Albright syndrome
demonstrated the classic triad of polyostotic fibrous
dysplasia, hyperpigmentation, and precocious pu-
berty in a female. Two other cases categorized as
Albright syndrome lacked precocious puberty and
the female gender, but displayed the well-known
association of polyostotic fibrous dysplasia, hyperpig-
mentation, and endocrine disorders (hyperthyroid-
ism). The mean age of presentation of fibrous dys-
plasia of the temporal bone was 19.6 years (range,
9 mo-54 yr), and 60.4% of patients were male.

The presenting symptoms included hearing loss
in 79.1%, temporal bone mass in 25.6%, unilateral
otorrhea in 13.9%, otalgia in 6.9%, and trismus in
2.3%. Owlogic findings included stenosis of the ex-
ternal auditory canal, and in many cases this was
misdiagnosed as exostosis or osteoma. A conductive
hearing loss was presentin 79% of cases, sensorineu-
ral hearlng loss in 14%, and normal hearing in 7%
Progression from conductive hearing loss to sensor-
meural hearing loss has not been previously res
ported. Of the six previously reported cases of sensor-
ineural loss (14% of total), four were associated with
monostotic fibrous dysplasia, and two with the polyos-
totic form. Imaging studies (polytomography and
computed tomography [CT]) of the six cases of sen-
sorineural hearing loss demonstrated encroachment
of the internal auditory canal in five cases and erosion
of the lateral semicircular canal in one case.?

Eighty-six percent of previously reported cases
underwent at least onc surgical procedure during
their course. Restenosis of the external auditory ca-
nal occurred in 48.6% of cases. The incidence of
restenosis of the canal was 88.9% in patients who
underwent transcanal or endaural canaloplasty with-
out mastoidectomy and 0% in cases treated with
postauricular canaloplasty with mastoidectomy that
included at least 6 months follow-up information.
Cholesteatoma complicated 39.5% of cases with ca-
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nal stenosis, and 82.4% of such cholesteatomas were
limited to the external auditory canal and lateral to
an intact drum. Facial nerve paresis or paralysis oc-
curred in 9.3% of cases (4 patients). Two patients had
temporary or partial paresis secondary to concomi-
tant chronic otitis media. Two other patients demon-
strated complete and permanent {acial paralysis sec-
ondary to encroachment of the facial canal by fibrous
dysplasia.

CASE REPORTS

Clinical data from 10 new cases of fibrous dys-
plasia of the temporal bone are presented in Table 3
and summarized in Table 4.

Case 1

A bony right postauricular mass and hearing loss
was identified by this 4-year-old boy’s pediatrician. An
audiogram at the time demonstrated an ipsilateral
conductive hearing loss of 40 dB. Polytomography
and CT scanning demonstrated a fibro-osseous le-
sion of the inferior and anterior bony external canal
that extended to the mastoid tip, consistent with
monostotic fibrous dysplasia (Fig. 1). No further
medical intervention occurred until age 12, at which
time this boy initially presented to the Emergency
Department of the Massachusetts Eve and Ear Infir-
mary with right otalgia and otorrhea. There had been
previous recurrent episodes of external otitis. Physi-

Figure 1. Axial CT scan (case 1) demonstrating right
external auditory canal stenosis secondary to fibrous dys-
plasia.

Material mav be protected bv convriaht law (Title 17 1| & Cada)




FIBROUS DYSPLASIA Megerian et al

> Table 1. Previously Published Case Reports of Temporal Bone Fibrous Dysplasia
Ear Author’s
Age Symp- Exam- Hear- Previous Choles- Facial Sur-  Follow-
Author Year (Yr) Sex toms ination ing Surgery Disease teatoma Nerve gery Up

Reddy et al*? 1994 5 F Vertigo Normal SNHL None  Monostotic None  Par- None  N/A

alysis
Kessler et al*® 1990 15 M HL Stenosis Cond CP Monostotic None NI None  Re-stenosed
9 Talmi et al¥ 1989 15 F Otitis  Stenosis Cond None  Monostotic Canal  NL  CP Not known
Pouwels et al*6 1988 18 F HL, otitis Stenosis Cond CPx2 Polyostotic Mastoid NL ~ PAM CP NED 2 yr
Younus et al*® 1987 9 mo M Mass Stenosis Cond None  Monostotic None  NL  PAM CP Not known
) Smouhaetal* 1987 54 M HL Stenosis Cond CP Monostotic None  NL PAM CP NED 3 yr
o ” 1987 14 M HL Stenosis Cond Biopsy Monostotic Canal  NL  PAM CP NED 2 yr
' ” 1987 47 F HL Stenosis Cond None  Monostotic Canal  NL ~ PAM CP NED 2 yr
Sataloffetal®* 1985 9 F HL Stenosis Cond None  Polyostotic None  NL  CP, PAM Not known
cp
_ Wolfsonetal*? 1984 26 F HL Stenosis Cond None  Polyostotic Canal NL  PAM CP Not known
? lambertetal*' 1984 7 F HL Stenosis Cond CP Monostotic None  NL  None  Re-stenosed
Nager et al?? 1984 3 M Otitis Stenosis SNHL Mastoid Polyostotic Canal  NL ~ PAM CP Not known
X 4
” 1984 7 M HL, ofitis Stenosis Cond Mastoid Monostotic Canal NL ~ PAM CP Not known
» Schrimpfetal®® 1982 32 M HL Stenosis Cond None  Monostotic Canal  NL  PAM CP NED 6 mo
Nager et al3® 1982 10 M HL Stenosis Cond CP Albright  Canal NL CP Not known
" 1982 39 M HL Stenosis Cond None  Albright  Canal NL None N/A
" 1982 10 M HL Stenosis Cond Biopsy Monostotic None  NL  PE tube Not known
» Levine et al?” 1981 27 F HL, otitis Stenosis Cond CP Polyostotic None  NL CPx.2, NED1yr
TBR
Barrionuevo et al'®1980 11 F Mass Normal NormalNone  Monostotic None  NL  None  N/A
” 1980 19 M Otitis Stenosis Cond Mastoid Monostotic Mastoid Palsy PAM CP, NED 1 yr
5 X 2 drain
abscess
" 1980 3 F PrecociousNormal NormalNone — Albright  None NL  None  N/A
puberty
. Ward et al*® 1975 17 F HL Stenosis Cond Mastoid Monostotic None  NL - CP, PAM NED 2 yr
CP
Williams et al?® 1975 10 F HL Stenosis Cond None Monostotic None  NL  PAM CP NED 10 yr
Talbot et al3* 1974 12 M HL Stenosis Cond None Monostotic None  NL  CPx2 Re-stenosed
Chatterji et al®® 1974 30 F HL, massStenosis SNHL None  Monostotic None  NL  None N/A
? Stecker et al?? 1971 11 M HL Normal Cond None  Monostotic None  NL  PAM CP NED 6 mo
Sharp et al?! 1970 11 M HL, mass Stenosis Cond Mastoid Monostotic Canal  Palsy Mastoid Not known
%3
: " 1970 30 M HL, Stenosis Cond PAM CP Monostotic Canal  NL  PAM CP Not known
3 otalgia
Tembe® 1970 18 M HL Stenosis Cond None Polyostotic Canal NL CP NED 14 mo
Cohen et al®® 1969 8 F Mass Stenosis SNHL Mastoid Polyostotic None  Par- Mastoid NED 12 yr
alysis x 2
» : 1969 9 M Mass Stenosis Cond PAM CP Monostotic None  NL ~ PAM CP NED 1 yr
Shiffman et al?® 1967 29 M HL, Stenosis Cond None  Monostotic Canal  NL  PAM CP NED 8 mo
trismus
Samy et al?’ 1967 43 M HL, mass Stenosis SNHL None  Monostotic None  NL  PAM CP Not known
N " 1967 9 M HL Stenosis Cond CP Polyostotic None  NL CP Not known
Basek?® 1967 37 M HL None Cond None Monostotic None  NL  CP NED 7 mo
Fluur et al?® 1966 16 M Mass None None None Monostotic None  NL  Mastoid Not known
Wong et al?* 1965 13 F HL, mass Stenosis Cond Biopsy Monostotic Canal NL  CP NED 9 mo
;} Sussman?? 1961 16 F HL, Stenosis Cond Biopsy Monostotic None  NL  None  N/A
otalgia
Kearney?? 1959 21 M HL, mass Stenosis Cond CP Monostotic Mastoid NL ~ PAM CP NED 3 yr
Skolnik et al?’ 1958 54 F HL None  SNHL None Monostotic None  NL  None N/A
: Brunner!'® 1952 27 M HL Stenosis Cond None Polyostotic None  NL  CP Re-stenosed
¥ " 1952 35 M HL Stenosis Cond None Polyostotic None  NL  None N/A
Towson?° 1950 14 M HL Stenosis Cond Biopsy Monostotic None  NL  Mastoid Death

HL = hearing loss, SNHL = sensorineural hearing loss, Cond = conductive, CP = canaloplasty, PAM = postauricular mastoidectomy,
NED = no evidence of disease, TBR = temporal bone resection
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Table 2. Clinical Summary of Historical Cases

Case 2

Age (mean) 19.6 years . N ..
This 9-year-old female initially presented to the
(o} ey
Sex 60.4% male Massachusetts Eye and Far Infirmary after failing a
Chief complaint 79.1% hearing loss school audiogram. The patient reported right sided »
25.6% mass hearing loss, occasional otalgia, and frequent ipsilat-
13.9% draining ear eral swimmer's ear. She denied vertigo or tinnitus.
6.9% otalgia The right external auditory canal was nearly totally
2.3% trismus obstructed by a bony mass that emanated from the »
Otologic examination  83.7% canal stenosis floor of thf% canal and was covered with normgl slfm.
. _ The remainder of her head and neck examination
Hearing /9.12/0 conductive loss was normal. An audiogram revealed a conductive .
13'80//0 senso‘rllnregra.ﬂ loss hearing loss of 60 dB on the right. Computed to- ‘
7.0% normal hearing mography and magnetic resonance imaging (MRI)
Fibrous dysplasia 69.8% monostotic demonstrated a cystic mass that was centered in the
23.2% polyostotic hypotympanum, bulged into the lateral wall of the N
7.0% Albright syndrome jugular foramen, and involved the middle ear and
s S oy Ta: T
Cases having surgery 86% at least one procedure mastoid air cells (Figs. 2and 3). Biopsy of the canal
mass was performed via a postauricular approach.
Surgical failure 48.6% re-stenosis The final pathologic diagnosis was consistent with 3
Canaloplasty failures  88.9% re-stenosis cystic monostotic fibrous dysplasia (Fig. 4). This pa-
tient was managed expectantly and followed with
Cholesteatoma 39.5% of cases serial CT scans. Six months later, an audiogram dem-
Canal cholesteatoma  82.4% of cholesteatomas onstrated a profound sensorineural hearing loss on *
. . the right side (Fig. 5). A follow-up CT scan demon-
Facial nerve 4~6"//0 paresis strated probable invasion of the vestibule by the bony
0, - . / . 7/
4.6% complete paralysis mass. Because of the progressive nature of this tumor,
a decompression of the jugular foramen and internal ’
cal examination revealed purulent otorrhea and auditory canal via a modlﬁedr 1qfratemp0ral fo'ssa
marked stenosis of the bony external canal. The approach was performed due. to signs of progressive
Weber test lateralized to the involved car. The re-  10Wer cranial nerve compression. 5
mainder of the head and neck examination was
within normal limits. His external otitis was success- Case 3
fully managed medically, and plans were made for
surgical repair of his stenotic car canal, including This 33-year-old female was hospitalized with se- »
postauricular mastoidectomy, canaloplasty, and split-  vere, intermittent abdominal pain due to acute inter-
thickness skin grafting. The patient, however,waslost  mittent porphyria. Her medical evaluation included
to follow-up. MRI of the head, which demonstrated a mass in the ,
>
Table 3. Ten New Cases of Temporal Bone Fibrous Dysplasia
Case Ear
Num- Age Exam- Previous Choles-  Facial Follow- 3
ber (Yr) Sex Symptoms ination Hearing  Surgery Disease teatoma Nerve Surgery Up
1 4 M HL, mass  Stenosis Cond None  Monostotic  None NL None Lost
2 9 F HL Stenosis Cond-»SNHL Biopsy Monostotic  None  NL Planned Pending 3
3 33 F Mass Normal Cond None  Monostotic  None ENoG 70% None Pending
4 12 F HL Stenosis Cond CPx 3 Polyostotic Canal NL PAM CP  NED 9 mo
5 12 FHL, trismus Stenosis Cond CP x4 Monostatic None NL ™) NED 3 mo ?
6 5 F HL Stenosis Cond None  Polyostotic  None NL Biopsy Pending
7 56 F Mass Stenosis Cond None  Monostotic  None NL None Lost »
8 10 F HL Stenosis Cond None  Polyostotic None NL Maxilla  Lost
9 26 F HL Stenosis Cond-—->SNHL CP x 3  Monostotic  Canal NL cp Stable 5 yr
10 2 M Otitis Stenosis Cond—SNHL PAMCP Monostotic  None  Paralysis VIl decomp Stable 1 yr #
HL = hearing loss, SNHL = sensorineural hearing loss, CP = canaloplasty, PAM = postauricular mastoidectomy, NED = no evidence :
of disease
412 ’
ylafnrial mav ba nrotentad by ranvricht law (Titla 17 11 Q Cada)




R

Table 4. Clinical Summary of New Cases

Age (mean) 16.9 years

Sex 80% female

80% hearing loss
50% mass

30% draining ear
10% otalgia

10% trismus

Chief complaint

Otologic examination  80% canal stenosis

Hearing 60% conductive loss
30% conductive — SNHL
10% normal hearing

70% monostotic
30% polyostotic
0.0% Albright syndrome

Fibrous dysplasia

Previous canaloplasty ~ 30%
Surgical failure 100% re-stenosis
Cholesteatoma 20% of cases

Canal cholesteatoma  100% of cholesteatomas

10% abnormal ENoG,
normal examination
10% complete paralysis
p )

Facial nerve

Vil decompression Grade 1l recovery {one case)

left temporal area, and CT, which demonstrated a
mass filling the bony confines of the temporal bone
with the classic ground-glass appearance of fibrous
dysplasia (Fig. 6). A bone scan demonstrated that the
temporal bone lesion was an isolated abnormality,
consistent with a diagnosis of monostotic fibrous
dysplasia. The patient was referred to the Massachu-

Figure 2. Axial CT scan (case 2) with obliteration of
right external auditory canal, mastoid, and hypotympanic
region by cystic fibrous dysplasia.

FIBROUS DYSPLASIA Megerian et al

Figure 3. T1-weighted, post gadolinium MRI scan
(case 2) of cystic fibrous dysplasia of right hypotympanum
and jugular fossa region with extension to posterior fossa.

setts Eye and Ear Infirmary for further care. At her
initial clinic visit she denied hearing loss, tinnitus,
vertigo, or weakness of the facial nerve. Physical ex-
amination revealed a bony mass in the left post-
auricular and suboccipital areas. Her ear canals, tym-
panic membranes, and audiogram were normal,
bilaterally. The remainder of her head and neck
examination was normal. Electroneuregraphy
(ENoG) demonstrated a compound motor action
potential on the involved side to be 70% of that on
the normal left side. At this time the patient is being
managed expectantly with plans for decompression
of the facial nerve if future examinations reveal con-
tinued facial nerve degeneration.

B K S N i ¢
Figure 4. Surgical biopsy (case 2) of cystic fibrous
dysplasia. Note rim of dysplastic bone surrounding a large
central region containing predominantly fibrous tissue and
inflammatory cells.
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Case 2

Figure 5. Composite audiogram (case 2) demonstrat-
ing progression from conductive hearing loss to profound
sensorineural hearing loss over 1 year,

Case 4

At the age of 12, this female patient was diag-
nosed with polyostotic fibrous dysplasia involving the
right temporal bone and mandible. Three ca-
naloplasty procedures at ages 12, 19, and 43 years, for
stenosis and conductive hearing loss failed because
of rapid restenosis. At age 44, this patient was re-
ferred to Massachusetts Eye and Ear Infirmary with
recurrent hearing loss and right aural pressure and

Figure 6. Axial CT scan (case 3) of Pagetoid fibrous
dysplasia replacing confines of left temporal bone with
preservation of otic capsule structures. Note ground-glass
appearance of lesion secondary to a mixture of fibrous and
bony elements.

414

fullness. Facial asymmetry due to marked fullness in
the region of the right cheek and temporal bone was
found. There was complete stenosis of the right ear
canal. The remainder of her head and neck exami-
nation was normal. An audiogram demonstrated a
conductive hearing loss of 60 dB on the right. A CT
scan demonstrated complete bony stenosis of the
external auditory canal. A right postauricular mas-
toidectomy was performed. The malleus and incus
were fixed by the lesion, and a cholesteatoma was
present in the attic. A canal wall down type-III tym-
panoplasty, anterior canaloplasty, and split-thickness
skin grafting were performed. Pathology was consis-
tent with fibrous dysplasia. Follow-up at 9 months
showed a widely patent external auditory canal.

Case 5

At the age of 12, this female patient was diag-
nosed with monostotic fibrous dysplasia of the right
temporal bone, causing hearing loss, otalgia, and
otorrhea. Over the next 28 years she underwent four
canaloplasty procedures. Shortly after her last opera-
tion, she developed marked trismus and was referred
Lo the oral surgery service at the Massachusetts Gen-
eral Hospital. On physical examination, she had a
patent cxternal auditory canal and decreased hear-
ing on the right side. In addition, she had marked
trismus with a maximal inter-incisor distance of 1 cm.
The remainder of her head and neck examination
was normal. Polytomography of the right temporal
bone demonstrated fibrous dysplasia involving the
bony external canal, mastoid, tympanic, and
squamosal portions of the temporal bone. There was
narrowing of the temporomandibular joint (TM])
space anteriorly secondary to fibrous dysplasia. The
patient underwent a successful arthroplasty of the
right TM], with bony recontouring of the zygomaltic
and temporal bones, and coronoidectomy. Postop-
eratively, she achieved relief from trismus and now
maintains a near normal range of motion of her jaw
with physiotherapy.

Case 6

This female patient developed stenosis of the
right external auditory canal at age 5 vears. A mild
hearing loss developed during her adult life. At age
42, she noticed pain and swelling in the right tempo-
ral and supraorbital regions. At age 44, polytomogra-
phy demonstrated several lytic lesions with a ground-
glass appearance centered at the frontal, zygomatic,
and lateral temporal bone area, with destruction of
the bony external auditory canal. She was referred to
the Massachusetts Eyc and Far Infirmary with a ten-
tative diagnosis of polyostotic fibrous dysplasia. Physi-
cal examination revealed diffuse swelling above and
behind the right ear with occlusion of the canal.
Audiometry revealed an ipsilateral conductive loss
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with an SRT of 60 dB. A CT scan demonstrated
involvement of the frontal, temporal, and parietal
bones with no intracranial extension. A postauricular
biopsy was performed that demonstrated small nar-
row spicules of woven bone surrounded by a fibrous
matrix consistent with fibrous dysplasia. The patient
was advised that it was not possible to completely
remove the lesion and that th erapy should be limited
to correction of either cosmetic or functional defects.
She did not pursue corrective canaloplasty. Aside
from her hearing loss, she has been otherwise asymp-
tomalic.

Case 7

This 56-vear-old female initially presented to the
Massachusetts Eve and Ear Infirmary with a4 4-month
history of a nontender mass over the right temporal-
zygomatic region. Physical cxamination revealed a
hard bony mass and narrowing of the external audi-
tory canal. The remainder of her head and neck
examination was within normal limits. Audiometry
demonstrated a conductive hearing loss. A CT scan
showed significant thickening of the [loor of the
middle cranial fossa and temporal bone from the
parasellar region and petrous apex to the squamous
bone (Fig. 7). A radiographic diagnosis of monos-
totic fibrous dysplasia was then made, and auditory

Figure 7. Early generation axial CT scan (case 7) that
reveals sclerotic fibrous dysplasia that has led to thickening
of the floor of the right middle cranial fossa and temporal
bone from the parasellar and petrous apex region to the
external auditory canal.

FIBROUS DYSPLASIA Megerian et al

brainstem response (ABR) testing confirmed the ab-
sence of retrocochlear involvement of the auditory
nerve. Blink reflex latencies and ipsilateral-contralat-
eral reflex-latency differences did not exceed normal
tolerance limits, suggesting no invelvement of the
facial nerve. The patient has been lost to follow-up.

Case 8

At the age of 10 years, this patient was referred
to the Massachusetts Eye and Ear Infirmary by her
school for evaluation of facial asymmetry. Her past
medical history was negative for trauma and other-
wise unremarkable. Physical cxamination revealed
marked protrusion of the rightfrontal region causing
the orbit to be pushed down and forward 1 cm.
Polvr()mogrdph\/ demonstrated an intense sclerotic
reaction involving the right frontal bone and greater
and lesser wings of the sphenoid, with slight narrow-
ing of the right optic foramen. The radiographic
appearance was suggestive of fibrous dysplasia. Oph-
thalmology examination demonstrated normal optic
disks and maculae. An evaluation by Dr. Albright’s
endocrine service at Massachusetts General Hospital
failed to demonstrate abnormal skin pigmentation,
signs of endocrine dysfunction, or precocious pu-
berty. A diagnosis of polyostotic fibrous dysplasia was
made. The patient was fitted with corrective glasses
and followed closely. At age 38, the patient was seen
in the otology clinic compldmmq of decreased hear-
ing and right aural fullness. The physical examina-
tion revealed canal stenosis and external otitis on the
right. Polvtomography demonstrated a large area of
fibrous dysplasia involving the right parietal and fron-
tal bones and part of the left frontal bone. The frontal
sinus was obliterated by the lesion. The right external
canal, tympanic cavity, and epitympanic recess were
also involved. She was treated with antibiotics and
decongestants and noted relief from her symptoms.
Due to progressive right maxillary asymmetry she
underwent surgical reduction of her maxilla via a
sublabial approach at age 39 and a hemimaxillec-
tomy at age 42. Soon thercafter, she was lost to
follow-up.

Case 9

This female patient first noted left-sided hearing
loss at age 26. Physical examination at an outside
institution revealed canal stenosis. She then under-
went five transcanal and endaural canaloplasty pro-
cedures over the next 7 years, cach of which resulted
in rapid re-stenosis. At age 31, she was referred to the
Massachusetts Eye and Ear Inﬁrmary with a diagnosis
of monostotic fibrous dysplasia of the temporal bone.
Polytomography demonstrated bony changes consis-
tent with fibrous dysplasia involving the entire tem-
poral bone, including the external auditory canal. An
audiogram demonstrated a 50-dB conductive hear-
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Case 9

Figure 8. Composite audiogram (case 9) from a pa-
tient with long-standing fibrous dysplasia of the left tempo-
ral bone who developed acute vertigo and profound
sensorineural hearing loss in the involved ear. Over the
preceding 9 years, the patient had demonstrated a stable
50-dB conductive hearing loss.

ing loss. At age 35, this patient experienced an epi-
sode of severe vertigo that lasted several days. Follow-
up audiometric evaluation demonstrated a new pro-
found sensorineural hearing loss in the involved ear
(Fig. 8). Over the next 10 years, yearly radiographic
follow-up demonstrated minimal progression of her
disease. At age 46, a bony protuberance from the left
external auditory canal was removed for cosmetic
purposes, and pathology was consistent with fibrous
dysplasia (Fig. 9). A CT scan obtained at the time
showed diffuse involvement of the temporal bone
with a mixed lytic and sclerotic process (Fig. 10).
Although the facial canal was obscured by the scle-

Figure 9. Surgical biopsy (case 9) from patient with
monostotic fibrous dysplasia of the left temporal bone.
Note dense proliferation of predominantly woven bone
with minimal fibrous elements; consistent with the opague
radiographic pattern of the sclerotic variety of fibrous
dysplasia (see Fig. 10).
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Figure 10. Axial CT scan (case 9) with extensive
replacement of normal left temporal bone architecture by
a component of predominantly sclerotic fibrous dysplasia.
Note encroachment of the vestibule and narrowing of the
internal auditory canal in this patient with sensorineural
hearing loss. This lesion produced a marked external de-
formity and required surgical curettage for cosmesis.

rotic process, facial nerve function has remained
normal. Over the ensuing 5 years, the patient has
remained well and without discomfort, as the growth
appears to have stabilized.

Case 10

At age 2 years, this male patient was referred to
the otolaryngology service at the University of Ver-
mont Medical Center with a suspected foreign body
of the right ear. However, physical examination re-
vealed a fibro-osseous lesion filling the middle ear
space and a 50-dB conductive hearing loss. A mas-
toidectomy and middle ear exploration demon-
strated destruction of the external auditory canal,
exposure of the TM] capsule, ablation of the hypo-
and protympanum by tumor, and extension into the
infratemporal fossa. The extent of resection of the
lesion resulted in complete exposure of the carotid
artery from the infratemporal fossa to the eustachian
tube. A canaloplasty, tympanoplasty, meatoplasty,
and split-thickness skin grafting were performed. Fi-
nal pathology was consistent with fibrous dysplasia
and postoperative audiometry demonstrated a flat
20-dB conductive hearing loss. The patient was fol-
lowed until age 8 years, at which time he had no
cvidence of recurrent fibrous dysplasia. Over the
ensuing 4 years, the patient received care through a
regional managed health care system and was lost to
follow-up. At age 12, the patient re-presented with a
6-week history of complete facial nerve paralysis. An
audiogram at this time revealed profound sensori-
neural hearing loss and complete loss of the ipsilat-
eral compound motor action potential on ENoG
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(Fig. 11). A CT scan showed fibrous dysplasia involv-
ing the cochlea, petrous apex, and geniculate gan-
glion (Fig. 12). However, the external auditory canal
remained patent and free of disease. The facial nerve
was decompressed from the geniculate ganglion to
the lateral internal auditory canal and all gross dys-
plastic bone resected from the petrous apex via a
middle fossa approach. One year postoperatively, the
patient demonstrated return of facial nerve function
to a House-Brackmann grade III level and stabiliza-
tion of his disease process on serial CT scans.

DISCUSSION

Fibrous dysplasia is a rare lesion of the temporal
bone. Review of previously published cases and the
10 new cases demonstrated the following clinical
features. The overall average age at presentation was
19.1 years (range, 9 mo-56 yr). Although historical
review revealed a slight male predominance (60.4%),
there was a female predominance (80%) in the 10
new cases. Hearing loss was the most common pre-
senting complaint, followed in order by a mass in the
temporal bone, unilateral otorrhea, and trismus.
Two patients with the polyostotic form developed
trismus secondary to invasion of the temporo-
mandibular joint and external auditory canal.
Stenosis of the external auditory canal was the most
common finding, occurring in at least 80% of pa-
tients in both the historical and new groups. The 40%
rate of canal cholesteatoma and potential for middle
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Case 10

Figure 11. Composite audiogram (case 10) in child
with monostotic fibrous dysplasia of the right temporal
bone who demonstrated a 20-30 dB air-bone gap after
mastoid tympanoplasty at age 6 for treatment of dysplasia—
induced otitis media and external auditory canal stenosis.
At age 10, the patient re-presented with complete sensor-
ineural hearing loss and acute facial paralysis.

FIBROUS DYSPLASIA Megerian et al

Figure 12. Composite coronal views of right (top) and
left (bottom) bony labyrinth (case 10) in patient with sen-
sorineural hearing loss and acute facial paralysis secon-
dary to monostotic fibrous dysplasia of the right temporal
bone. Note encroachment and disruption of normal bony
architecture in the region of the cochlea and geniculate
ganglion by fibrous dysplasia on the right.

ear extension and hearing loss underscores the need
for a high index of suspicion in such patients present-
ing with progressive canal stenosis and conductive
hearing loss.

Conductive hearing loss was more common than
sensorineural loss. However, 13.9% of the historical
cases (6 patients) demonstrated a profound sensori-
neural hearing loss. Three patients in the new series
(cases 2, 9, 10) also demonstrated profound sensori-
neural hearing loss after initially presenting with a
pure conductive loss. The three new patients and the
six previously reported cases with sensorineural hear-
ing loss all were found to have radiographic evidence
of extensive fibrous dysplasia involving the petrous as
well as the mastoid and tympanic portions of the
temporal bone. The sensorineural loss was attribut-
able to involvement of the otic capsule or the internal
auditory canal.

Indications for surgical intervention in patients
diagnosed with fibrous dysplasia of the temporal
bone include the presence of conductive hearing loss
and cholesteatoma secondary to disease-induced ex-
ternal auditory canal stenosis. The high rate (nearly
90%) of re-stenosis of the external auditory canal
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following limited canaloplasty suggests that a more
extensive resection is necessary to maintain canal
patency and adequate hearing. Of those cases treated
via a postauricular mastoidectomy (usually canal wall
down) and wide bony canaloplasty with or without
split thickness skin graftln(r the external canal re-
mained patent in 100% with a follow-up period of
6-months to 10 years. This approach was utilized in
case 4 in the present series and has resulted in a
patent, trouble free canal 9 months postoperatively
despite three previous failed canaloplasty proce-
dures. Such an approach to the maintanence of ex-
ternal auditory canal patency does not preclude fu-
ture disease progression medially toward the petrous
bone with resultant sensorineural hearing loss. This
dilemma is exemplified in case 10 where cochlear
destruction and profound deafness occurred in a delay-
ed manner despite the early eradication of an appar-
ent lateral temporal bone focus of fibrous dysplasia.

Facial paralysis is unusual even with encroach-
ment on the facial canal by fibrous dysplasia, as ex-
emplified in case 9. However, complete and perma-
nent paralysis has been reported in association with
this disease.?®* The two such representative histori-
cal cases, comprising 4.6% of the total, occurred in
association with complete sensorineural hearing loss
and extensive petrous apex discase. When all patients
are considered, the incidence of facial paralysis or
paresis in cases of fibrous dysplasia of the temporal
bone was 9.4%. The only reported case of facial nerve
decompression following acute facial paralysis in a
patient with fibrous dysplasia of the temporal bone
(case 10) resulted in a favorable surgical outcome
(House-Brackmann grade I1I) up to | year postopera-
tively. The lack of clinical or radiographic change in
this case over a 10-year period, with accelerated activ-
ity at puberty, raises interesting speculation concern-
ing hormonal influence.

The potential for delayed geniculate ganglion
compression and progression of conductive hearing
loss to profound sensorineural hearing loss, often
times at or around the time of puberty, mandates
long-term follow-up in these patients. Although con-
ductive hearing loss and canal stenosis secondary to
fibrous dysplasia, initially limited to the lateral tem-
poral bone, can be successfully ameliorated via
postauricular canal wall down mastoidectomy, ca-
naloplasty, and split-thickness skin grafting, long-
term disease surveillance is indicated. This should
include regular documentation of canal patency,
hearing acuity, and cranial nerve integrity In addi-
tion, serial CT scanning is helpful in monitoring the
activity of disease and the potential for petrous bone
and otic capsule involvement. In cases demonstrating
signs or symptoms of early facial nerve compression,
electroneurography can be used to document nerve
injury and guide the surgeon with regard to the need
for facial nerve decompression.
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CONCLUSION

Fibrous dysplasia of the temporal bone usually
affects patients in the first or second decade of life.
The most common findings include stenosis of the
bony ear canal in approximately 85%, conductive
hearing loss in 80%, and canal cholesteatoma in 40%
of cases. Sensorincural hearing loss was found in
nearly 17% of cases. A pure conductive hearing loss
may be transformed into profound sensorineural
hearing loss as the disease progresses to involve the
bony labyrinth or internal auditory canal, as docu-
mented in three of the newly presented cases. Facial
paralysis or paresis complicated 9.4% of cases of
fibrous dysplasia of the temporal bone. Surgical treat-
ment of canal stenosis should consist of postauricular
canal wall down mastoidectomy, canaloplasty, and
split-thickness skin grafting to ensure canal patency.
Long-term follow-up of all patients with regard to
hearing stability and facial nerve integrity is indi-
cated.
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